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Introduction. The article considers the problems of industrial injuries and accidents at gas supply facilities. Hazardous 
production facilities are characterized by an increase in accidents and injuries among workers. The article considers the 
peculiarities of occurrence of accidents and injuries in the operation of hazardous production facilities. 

Problem Statement. The purpose of the study is to analyze the statistics data and the materials of investigation of 
accidents and emergencies in hazardous industries, to determine the characteristic causes of injuries at work. 
Theoretical Part. The statistics on accidents and injuries during operation of gas facilities provided by the Federal State 
Statistics Service are used as basic information. 

Conclusion. The results of the analysis show that the main causes of accidents and emergencies are the causes 
associated with the human factor and equipment malfunctions. In order to improve safety and prevent injuries among 
workers, it is necessary to introduce an integrated approach and risk assessment, which will take into account all the 


factors and conditions that contribute to the occurrence of accidents and injuries at gas supply facilities. 
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Introduction. The gas industry is the leading branch of the fuel and energy complex of Russia, the main 
activities of which are the production, transport and storage of natural gas. Every year, the share of gas pipelines in the 
gas supply system of settlements and enterprises increases. Natural gas is increasingly used in various industries and 
utilities. One of the most important tasks of the gas industry enterprises is the transportation and accounting of natural 
gas. 

Russia owns one-third of the world's natural gas reserves. Currently, much attention is paid to the development 
of the gas industry, as gas is a very valuable cost-effective product that can replace other fuels. The use of gas for 
industrial purposes makes it possible to achieve automation and intensification of production processes, improve 
sanitary and hygienic working conditions and improve the air basin of the cities of the Russian Federation. At the same 
time, the operation of gas supply facilities is associated with the risk of accidents at production facilities. According to 
statistics, the number of accidents and injuries at the production facilities of the gas industry remains quite high [1, 2]. 
Over the past 3 years, 149 cases of injuries and accidents were registered during the operation of hazardous production 
facilities of gas supply. The analysis of the research materials shows that the causes of accidents are always different. 
Identification of the characteristic causes of accidents and injuries at gas supply facilities is an important and urgent task 
to ensure reliable and trouble-free operation of gas industry enterprises. 

Problem Statement. At the moment, the issues of improving the efficiency of the industrial safety and labor 
protection management system of gas industry enterprises are relevant. Any production facility is characterized by the 
occurrence of dangerous situations or accidents. 

In order to prevent accidents, injuries and improve safety in the operation of gas supply facilities, it is 
necessary [3]: 

— to create safe working conditions to preserve the life and health of the employees; 

— to reduce the risk of accidents and incidents at hazardous production facilities; 

— to ensure industrial safety during the operation of hazardous production facilities; 


— to develop fire prevention measures. 
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To achieve this goal, the following tasks were solved: 


— statistical data and materials of investigation of accidents and emergencies at hazardous production facilities 
of gas supply were analyzed; 

— the characteristic causes of injuries were identified; 

— related causes were identified; 

— suggestions were made to solve the identified problems. 

Theoretical Part. The analysis of statistics on injuries and accidents at gas supply facilities indicates that the 
measures taken are not sufficiently effective. 


The number of accidents in gas supply organizations over the past 3 years is shown in the diagram (Fig. 1) [4]. 
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Fig. 1. The number of accidents in gas supply organizations from 2017 to 2019 


Over the past 3 years, the lowest number of accidents was observed in 2019, the highest — in 2018. The 
analysis of the materials of the investigation of these accidents showed that the main causes were [2, 4, 5]: 

— deviations from the regulatory requirements of industrial safety in the production of works in the protected 
zone of gas pipelines; 

— insufficiently high level of organization and performance of work to the requirements of safety and labor 
protection; 

— low labor discipline of industrial personnel in the operation of gas supply facilities; 

— violation of the requirements of the instructions and safety rules by employees; 

— poor quality of training sessions; 

— permit-to-work without prior training and verification of knowledge of the requirements for industrial safety 
in the operation of hazardous production facilities. 

There are cases of accidents at gas supply facilities due to aging and wear of equipment, as well as accidents 
that occur not due to human fault, but due to natural phenomena [6, 7]. 

The analysis of statistical materials allowed us to determine the characteristic causes of accidents and 
emergencies at gas supply facilities and to identify the following interrelated groups of causes [8]: 

— about 50% of cases are caused by equipment failures (aging and wear); 

— the reasons related to the negligence of a person or his inexperience account for more than 43% of cases; 

— about 7% of cases are related to external natural causes. 

The diagram of the distribution of interrelated groups of causes of accidents and emergencies at gas supply 
facilities is shown (Fig. 2). 
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Fig. 2. Interrelated groups of causes of accidents and emergencies at gas supply facilities 


Fig. 3 shows the dynamics of the number of fatal accidents from 2017 to 2019. The data analysis shows that 6 
people died in 2017, 3 people died in 2018, and 7 people died in 2019. There is an increase in the number of fatal 
injuries [4, 6]. 
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Fig. 3. Number of deaths due to accidents 


In 2019, an increase in the number of accident victims was recorded (Fig. 3). At the same time, the number of 
fires significantly decreased compared to the previous period. The diagram of the number of fires at gas supply facilities 
is shown in Fig. 4 [1, 4]. 
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Fig. 4. Number of fires at gas supply facilities 
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Conclusion. The paper analyzes the statistical data and information on the basis of which the characteristic 
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causes of accidents and injuries at gas supply facilities are established. It also provides the distribution graphs of 
accidents and emergencies at hazardous production facilities of gas supply. 

Based on the analysis, it can be concluded that the causes of injuries and accidents in most cases are of a mixed 
nature. At the same time, about 50% of accidents occur due to aging, wear and malfunction of equipment, and in 47% 
of cases, the influence of the human factor is evident. These groups of causes have almost equal shares in their impact 
on the occurrence of accidents and injuries. Moreover, the issues of timely repair due to malfunctions, analysis of the 
state of working equipment are solved by the management and maintenance personnel, that is, the influence of the 
human factor is present everywhere. 

Thus, the cause of accidents and injuries is the person himself, as well as the low level of knowledge, poor 
training, negligence in work or non-compliance with safety measures at work. All this in one way or another leads to an 
increase in the number of deaths at work [7, 8]. 

To solve the problems of accidents and injuries at gas supply facilities, it is necessary to develop preventive 
measures aimed at reducing the influence of the human factor [7]. In this regard, in the authors' opinion, the main thing 
should be to increase the role of production control, the effectiveness of the training system, and the verification of 
knowledge of safety and labor protection requirements among workers and specialists [9-10]. 

It is necessary to change the formalist approach to the training system. The well-coordinated work of the labor 
protection services of enterprises and specialized training centers, testing of knowledge on labor protection contributes 
to improving the level of knowledge among employees. It is aimed at reducing occupational injuries. 

In order to improve safety and prevent injuries, it is necessary to introduce new forms and methods of 
organization, conduct production control aimed at timely accounting of all malfunctions and violations in the operation 
of equipment. It is important to track down all errors in the work of the personnel of the hazardous production facilities 
of the gas supply system. It is proposed to introduce new technologies, for example, the development of a mobile 
application that will have all necessary important information, such as routes of safe service passages, a directory of 
personal protective equipment. In the same application, training and knowledge testing can take place, as well as videos, 
posters, and slides can be placed. The system should provide for: the possibility of testing knowledge; publication of 
schedules for medical examinations, current regulations, rules and instructions; the results of a special assessment of 
working conditions. It is necessary, depending on the specifics of the enterprise, to provide for the possibility of 
changing the configuration of this application [6, 7, 10]. This will increase the level of awareness of the employees and 
reduce the impact of the human factor. 

As a preventive measure, in order to solve the tasks set, it is necessary to introduce a systematic approach to 
the development of measures to reduce injuries, including: analyzing and summarizing the results of the investigation 
materials of both serious accidents, incidents, and all violations of labor safety requirements. In addition, it is important 
to use an analysis of the state of labor conditions and labor protection based on a risk assessment, which will result in 
the preparation of risk maps and a summary statement of the state of labor protection of the enterprise. In accordance 
with them, a set of preventive measures should be developed to improve labor protection and reduce injuries in all 


identified areas of violations [7-11]. 


References 

1. Analiz tekhnicheskogo sostoyaniya i perspektivy razvitiya gazoraspredelitel'nykh stantsiy OAO "Gazprom" 
[Analysis of the technical condition and prospects for the development of gas distribution stations of Gazprom OAO]. 
Draga registrator. URL: https://draga.ru/wp-ontent/uploads/2020/06/gazprom_annual_report_ 2019.pdf (accessed: 
22.12.2020). (In Russ.) 

2. Staseva E. V. Travmobezopasnot' v gazovom khozyaystve i sosudov pod davleniem. Uchebnoe posobie 
[Personal injury safety in the gas industry and pressure vessels. Textbook]. Rostov-on-Don: DSTU Publishing center, 
2020. 245 p. (In Russ.) 


: S-journal.ru 5 





3. STO Gazprom 2-3.5-454-2010. Pravila ekspluatatsii magistral'nykh gazoprovodov [Gazprom company 


standard 2-3. 5-454-2010. Rules of operation of main gas pipelines]. Moscow: Gazprom OAO Publishing house, 2010. 
164 p in Russ.) 

4. Proizvodstvennyy travmatizm [Occupational injuries]. Official website of the Federal State Statistics Service 
of the Russian Federation. URL: https://rosstat. gov.ru/search?q=proizvodstvennyi+travmatizm (accessed: 19.12.2020). 
(In Russ.) 

5. Prikaz Rostekhnadzora ot 11.04.2016 No. 144 "Ob utverzhdenii Rukovodstva po bezopasnosti 
"Metodicheskie osnovy po provedeniyu analiza opasnostey i otsenki riska avariy na opasnykh proizvodstvennykh 
ob’ektakh’ [Rostechnadzor Order No. 144 of 11.04.2016 "On Approval of the Safety Guidelines "Methodological bases 
for Conducting Hazard Analysis and Accident Risk Assessment at Hazardous Production Facilities"]. Konsul'tantPlyus. 
URL: http://www.consultant.ru /document/ cons_doc_LAW_196804/ (accessed: 20.12.2020). (In Russ.) 

6. Savonin S. V., Moskalenko A. V., Tyunder A. V. et al. Analiz osnovnykh prichin avariy, proizoshedshikh na 
magistral'nykh gazoprovodakh [Analysis of the main causes of accidents that occurred on the main gas pipelines]. Neft' 
i Gaz Sibiri. 2015;4(21):32—36. (In Russ.) 

7. Sazonova A. M., Staseva E. V. Rol’ "chelovecheskogo faktora" v vozniknovenii i razvitii chrezvychainykh 
situatsiy [Role of the "human factor" in the occurrence and development of emergencies]. Problemy obespecheniya 
bezopasnosti (Bezopasnost' 2020): mater. II mezhdunar. nauch.-prakt. konf. [Safety Issues (Safety 2020): proc. of the I 
International scientific and practical conference.]. Ufa, 2020:184—187. (In Russ.) 

8. Akimov V. A., Lapin V. L., Popov V. M. et al., Faleeva M. I. (ed) Nadezhnost' tekhnicheskikh sistem i 
tekhnogennyy risk: ucheb. posobie [Reliability of technical systems and technogenic risk: textbook]. Moscow: 
Finansovyy izdatel'skiy dom "Delovoy ekspress", 2002. 368 p. (In Russ.) 

9. Senchenko V. A., Kaverzneva T. T., Salkutsan V. I. et al. Optimizatsiya obucheniya i proverki znaniy 
trebovaniy okhrany truda s pomoshch'yu internet-tekhnologiy [Optimization of Training and Check of Knowledge 
Requirements of Labor Protection by Using Internet Technologies]. Life Safety. 2020;8(236):49-55. (In Russ.) 

10. Karaush S. A., Gerasimova O. O. Povyshenie effektivnosti obucheniya rabotnikov stroitel'noy otrasli 
okhrane truda za schet motivatsii rabotodateley [Increase in the effectiveness in the training of workers in construction 
branch on the labour protection due to the motivation of employers]. Internet-Vestnik VolgGASU. 2015;1(37):6. URL: 
http://vestnik.vgasu.ru/attachments/6Karaush Gerasimova-2015_1(37).pdf (accessed: 23.12.2020). (In Russ.) 

11. Kvitkina M. V., Staseva E. V., Sazonova A. M. Analiz podkhodov k otsenke professional'nykh riskov 
[Analysis of Approaches to Occupational Risk Assessment]. Life Safety. 2020; 10(238):8—12. (In Russ.). 


Submitted 26.03.2021 
Scheduled in the issue 08.04.2021 

Authors: 

Staseva, Elena V., Associate Professor, Department of Occupational Safety, Don State Technical University 
(1, Gagarin sq., Rostov-on-Don, RF, 344003), Cand. Sci., Associate Professor, ORCID: https://orcid.org/0000-0002- 
8973-9471, elena_staseva@ mail.ru 








Sazonova, Anna M., Associate Professor, Department of Technosphere and Environmental Safety, Emperor 
Alexander I St. Petersburg State Transport University (9, Moskovskiy Ave., St. Petersburg, North-Western Federal 
District, RF, 190031), Cand. Sci. Associate Professor, ORCID: _https://orcid.org/0000-0002-9388-978X, 


amm_2005 @mail.ru 








Tukov, Vladislav A., Master's degree student, Department of Occupational Safety, Don State Technical 
University (1, Gagarin sq., Rostov-on-Don, RF, 344003), ORCID: _https://orcid.org/0000-0002-9556-9384 


tukov_vlad @mail.ru 








: S-journal.ru 6 





(Try rrrnrsarety or reek nog 





Zadorozhnaya, Polina V., Master's degree student, Department of Occupational Safety, Don State Technical 


University (1, Gagarin sq., Rostov-on-Don, RF, 344003), ORCID: https://orcid.org/0000-0002-6596-2556, 
Zadorozhnaya-polinka @ mail.ru 








Contribution of the authors: 
E. V. Staseva — scientific supervision, analysis of the research results, revision of the text, correction of the 
conclusions; A. M. Sazonova — preparation of the text, conclusions formulation; V. A. Tukov — formulation of the 


main concept, goals and objectives of the study, calculations; P. V. Zadorozhnaya — specification of goals and 
objectives of the study, calculations. 


nttp://dDpsS-jyournal.ru/ 





